Intrastriatal manganese chloride exposure causes acute locomotor impairment as well as partial activation of substantia nigra GABAergic neurons.
Our previous studies showed chronic exposure to manganese chloride (Mn) causes locomotor impairment and lesion of dopaminergic neurons in substantia nigra (SN). But effects of acute Mn exposure on locomotor ability, SN dopaminergic and GABAergic neurons were not clear. In the current study, Mn was injected into the striatum of GAD(67)-GFP mice. Twenty-four hours after injection, locomotor ability was quantitatively evaluated with behavioral tests (rotarod test and open field test). Meanwhile, the numbers of dopaminergic and GABAergic neurons were counted through immunofluorescent staining for TH and GFP respectively, and activations of dopaminergic and GABAergic neurons were evaluated by double immunofluorescent labeling for TH/Fos and GFP/Fos, respectively. Behavioral tests showed a significant locomotor impairment 24h after Mn injection. The numbers of SN dopaminergic and GABAergic neurons were not altered significantly 24h after Mn injection; however, some of SN GABAergic neurons were activated and dopaminergic neurons were left inactivated. In addition, there were still a large number of Mn-activated neurons that fell into neither dopaminergic nor GABAergic criteria. Our data suggested that activation of SN GABAergic neurons but not lesion of dopaminergic neurons, which was found to play an important role in the Mn-induced chronic neurotoxicity in our previous studies, contributed partially to Mn-induced acute locomotor impairment. Therefore we come to the conclusion that Mn exposure can induce acute or chronic neurotoxicity via different neuronal elements.